Attractiveness is a facial attribute that shapes human affiliative behaviours. In a previous study we reported a linear response to facial attractiveness in orbitofrontal cortex (OFC), a region involved in reward processing. There are strong theoretical grounds for the hypothesis that coding stimulus reward value also involves the amygdala. The aim of the present investigation is to address whether the amygdala is also sensitive to reward value in faces, indexed as facial attractiveness. We hypothesized that contrary to the linear effects reported previously in OFC, the amygdala would show a non-linear effect of attractiveness by responding to both high and low attractive faces relative to middle attractive faces. Such a non-linear response would explain previous failures to report an amygdala response to attractiveness. Human subjects underwent fMRI while they were presented with faces that varied in facial attractiveness where the task was either to rate faces for facial attractiveness or for age. Consistent with our hypothesis, right amygdala showed a predicted non-linear response profile with greater responses to highly attractive and unattractive faces compared to middle-ranked faces, independent of task. Distinct patterns of activity were seen across different regions of OFC, with some sectors showing linear effects of attractiveness, others exhibiting a non-linear response profile and still others demonstrating activation only during age judgments. Significant effects were also seen in medial prefrontal and paracingulate cortices, posterior OFC, insula, and superior temporal sulcus during explicit attractiveness judgments. The non-linear response profile of the amygdala is consistent with a role in sensing the value of social stimuli, a function that may also involve specific sectors of the OFC.
Introduction
Human attractiveness conveys significant biological advantages as expressed in mating success (Pashos & Niemitz, 2003; Thornhill, Gangestad, & Comer, 1995) , earning potential (Frieze, lson, & Russell, 1991) and longevity (Henderson & Anglin, 2003) . It can be conjectured that facial attractiveness is an important variable in mate choice (Fink & Penton-Voak, 2002; Thornhill & Gangestad, 1999) and that evolved brain systems show sensitivity to this aspect of the sensory environment. The idea that the human brain possesses regions responsive to attractiveness is supported by data from brain imaging studies. Aharon et al. (2001) showed that attractive female faces activate reward regions in men more than attractive males or unattractive faces of either gender. O'Doherty et al. (2003) showed dissociable regions of prefrontal cortex responded to attractive and * Corresponding author. Tel.: +44 20 7833 7477; fax: +44 20 7813 1420.
E-mail address: j.winston@fil.ion.ucl.ac.uk (J.S. Winston). unattractive faces; specifically showing that medial prefrontal regions, including medial orbitofrontal cortex, responded to attractive faces and lateral regions respond more to unattractive faces. The theoretical approach in both these studies was to treat viewing of attractive faces as akin to reward, an approach vindicated by behavioural data showing that men work to observe attractive female faces, but not unattractive females or any male face (Aharon et al., 2001 ). In addition, behavioural evidence demonstrates that an attractive female face will lead men to discount higher future rewards against smaller immediate rewards ( Wilson & Daly, 2004) , consistent with this construal of attractive faces as rewards.
While these previous studies have implicated the orbitofrontal cortex in facial attractiveness, another region thought to have an important role in coding stimulus reward-value as well as in evaluating social stimuli is the amygdala (for a review see e.g. Baxter & Murray, 2002) . However, previous neuroimaging studies of attractiveness have failed to demonstrate activation in this region which we conjecture reflects an assumption that the amygdala responds linearly across "valence space". How-
